Inhibition of mTOR complex 1/p70 S6 kinase signaling elevates PD-L1 levels in human cancer cells through enhancing protein stabilization accompanied with enhanced β-TrCP degradation.
The involvement of mammalian target of rapamycin (mTOR) in the positive regulation of oncogenesis has been well documented and thus mTOR has emerged as an attractive cancer therapeutic target. Although rapamycin and its analogues (rapalogs) are FDA-approved for the treatment of certain cancers, major success in targeting mTOR, particularly with new generation mTOR kinase inhibitors, for the effective treatment of cancers has not been achieved. Hence, a thorough understanding of the biology of the mTOR axis in cancer is still needed. It is now recognized that programmed death-ligand 1 (PD-L1) expression on cancer cells is a critical mechanism contributing to immunosuppression and immune escape via interacting with program death-1 (PD-1) on immune cells. This study has revealed a previously undiscovered role of the mTOR complex 1 (mTORC1)/p70 S6 kinase (p70S6K) in the negative regulation of PD-L1 on cancer cells and tissues. We demonstrate that disruption of this signaling pathway with mTOR inhibitors, raptor knockdown or p70S6K inhibitors elevated PD-L1 levels in some lung and other cancer cell lines. Elevation of PD-L1 by inhibition of mTORC1/p70S6K signaling is likely due to suppression of β-TrCP-mediated proteasomal degradation of PD-L1, because inhibition of either mTORC1 or p70S6K facilitated β-TrCP degradation accompanied with enhanced PD-L1 protein stabilization. Our current findings indicate the complexity of the mTOR axis in cancer, which should be considered when targeting this axis for effective cancer treatment. Our findings also suggest a strong scientific rationale for enhancing PD-1/PD-L1-targeted cancer immunotherapy through co-targeting mTORC1/p70S6K signaling.